be hormonal differences. Women typically are shorter than men. Fixation on body mass index as the index of obesity obscures the gender difference in absolute height, also imparting a different absolute "thickness." The combination of increased thickness and length together may contribute to significant differences in periocular congestion and edema. The Wilson frame's absolute height may be fixed, but measurements of "thicker" and longer males will result in a greater total prone body height as measured from base (eyes) to apex (skin incision site) geometrically (Pythagorus). This is minimized by Jackson style frames, where the shoulders and hips are preferentially supported in a level position. The shortest female's face may never reach to the base of the Wilson's arch.
Geometry has been implicated as a significant factor in vision loss in prolonged supine surgical positioning: robotic prostatectomy. 3, 4 Certainly the prone and head-down positions impart increased ventilation pressures to increase central venous pressure and venous pressure in the optic area, with prolonged surgery promoting intensification of edema accumulation. If we accept the geometry theory of this process, the rational conclusion to eliminate ischemic optic neuropathy is clear: Perform prolonged spinal surgery only in the left lateral position! The head is now uniformly placed above the heart, facilitating minimal venous back pressure from gravity and ventilation, while maximizing the filling pressure of the now "dependent" heart. Can geometric considerations drive a change in "routine standard neurosurgical practice?" Is the prone position primarily used for obsolete "historical reasons?" Geometry considerations have reduced sitting craniotomy numbers to an unparalleled historical minimum only by exposing the dangers of air embolism, which was also a "rare event." Is ischemic optic neuropathy any less devastating? Can the authors examine the geometry factors in their available data because the published material is inadequate in this regard? Can surgeons be led to use the lateral position, especially for prolonged surgical procedures? What problems would be introduced or need solutions? Is it time to reexamine the premise and study this theory prospectively as optimal preventive strategy?
The suggestion that staging procedures may represent a preventative strategy deserves consideration here. Staging recently has been demonstrated to impart increased morbidity and possibly mortality in major spinal surgery. 5 The multicenter retrospective data indicate, but do not prove, that increased morbidity and mortality, prolonged hospital stay, increased costs, and infections are to be expected. It is also possible that nonarteritic ischemic optic neuropathy occurring during prone surgeries simply reflects coincidental occurrences found in the general nonsurgical population, given the relatively similar frequency of occurrence. 6 Vasopressors commonly used during these surgeries or delayed detection in the intensive care unit with causative association to surgery may also play a role. 7 Clearly, comparing prone to lateral surgery in a prospective fashion may be the single most effec-tive means to improve patient outcome and clarify cause versus effect in this devastating surgical complex.
Could the Open Door Crack on Perioperative Visual Loss Be Even Bigger?
To the Editor: The recent study of postoperative visual loss after spinal surgery identified long duration anesthesia, male gender, obesity, and the need for larger blood transfusion as risk factors for postoperative visual loss. 1 The authors believe the core mechanism for visual loss is a vascular one causing optic nerve ischemia. The accompanying editorial emphasized the possible role anesthesia-associated inflammation may play in visual loss and referenced the article of Staff et al., who first described postoperative inflammatory neuropathy. 2, 3 The inflammatory neuropathy cases described by Staff et al. all involved peripheral nerves. Perhaps there is a common risk factor in perioperative visual loss and postoperative inflammatory peripheral neuropathy. That factor could be the use of nitrous oxide. It would be interesting if information on the use of nitrous oxide were available from these two reports' databases.
Nitrous oxide anesthesia increases plasma homocysteine. 4 Nitrous oxide does this by disrupting a metabolic chain involving folate, vitamin B6, and vitamin B12. Speculatively, the nitrous-oxide-induced increase in homocysteine effects could be greater in individuals who have a preexisting deficiency of these vitamins or a subclinical or undiagnosed variant of the known congenital biochemical abnormalities involving these vitamins, such as hyperhomocystinemia.
Nitrous-oxide-induced increases in plasma homocysteine have been correlated positively with altered endothelial function. 4 Increased plasma homocysteine concentration have strong association with increased inflammation. 5, 6 Increased homocysteine concentrations are strongly correlated with the microvascular complications of diabetes, including neuropathy. 7 The ENIGMA trail suggested that if nitrous oxide is used for more than 2 h in patients, it increases their longterm myocardial infarction risk. 8 Hyperhomocystinemia is also well described as a factor for central retinal artery occlusion and central retinal vein occlusion. 9 -11 This is precisely what the injury in perioperative visual loss seems to be.
If this speculated link between nitrous oxide use and perioperative vision loss should ever find any more supporting scientific evidence, it could suggest utility of simple protective strategies to avoid both postoperative visual loss and inflammatory peripheral neuropathy. One remedy could be to administer folate and vitamins B6 and B12 as premedication to patients before they undergo long duration surgery, especially spinal surgery, when using nitrous oxide in the anesthetic. In one preoperative study of 390 patients scheduled for major surgery, 0.2% individuals had a preexisting folate deficiency and 7.5% individuals had preexisting increased plasma homocysteine concentrations. 12 Those individuals could possibly be a higher risk for blindness or postoperative inflammatory neuropathy than are the other patients. The authors proposed administering routine preanesthetic folate and vitamin supplements when nitrous oxide was planned to be used on patients undergoing major surgery. The alternative protective remedy would be to avoid use of nitrous oxide surgeries that present the risk of vision loss.
Nitrous oxide is not devoid of benefits and has been shown to reduce long-term pain, possibly via its N-methyl-D-aspartic acid receptor blocking effects. 13 Thus, the overall place of nitrous oxide use in anesthesia remains a matter of debate.
It is likely that multiple risk factors for visual loss after long duration spinal surgery will remain, and all have a complex interplay with no single remedy being able to eliminate the risk of blindness. 
It's Still the Water
To the Editor: After publication of the first report by the American Society of Anesthesiologists Visual Loss Registry Study Group, 1 I submitted a Letter to the Editor in which I stated that administration of excessive volumes of crystalloid fluid may be the cause of ischemic optic neuropathy (ION) and recommended that crystalloid fluid therapy not exceed 40 ml/kg, regardless of the duration of the posterior spinal surgery. 2 In reply, Dr. Warner stated that my recommendation was dogmatic and unsubstantiated, which was true, but he also did not provide any documentation that it was invalid. Now we have additional evidence that my recommendation regarding crystalloid fluid therapy was on target.
In their recent report, the Visual Loss Study Group did a retrospective comparison of a number of variables in their database of 80 patients with ION with those from 315 carefully selected, matched control subjects who underwent posterior spinal surgery but did not experience ION. 3 The Study Group identified a number of highly significant differences (P ϭ 0.001) between the ION and control subjects. Three significant differences that are interrelated stand out. The
